: Transient absorption changes of ChR2 wt detected at specific wavelengths, representing the GSB (462 nm), ESA and formation of the photoproduct 518 + 566 nm and stimulated emission (750 nm).
For a better comparison of the temporal behavior at different spectral positions, the absorption changes at distinct probe wavelengths are depicted in Fig. 4 . The decay of the ground state bleach (GSB) signal at 462 nm was neither influenced by the addition of imidazole nor by lowering the pH. At 518 nm the kinetics for the sample at pH 7.4 without and in the presence of imidazole are identical until 2 ps. Then, in the case of the imidazole-free sample, a rise of absorption appears which continuously increases until 1 ns, whereas for the imidazole containing sample a constant signal amplitude is observed at delay times longer than 2 ps. The dotted line in Figure S1 displays the difference between the transient absorption change without and in the presence of imidazole. At pH 4 an influence of imidazole on the primary photokinetics was not observed (data not shown). The transient data recorded at wavelengths of 566 nm and 750 nm show that the lifetime of the excited state increases by lowering the pH. Comparison of the time constants obtained from the global fit analyses revealed that  3 is increased from 2.9 ps to 4.6 ps (Table 1 ). Figure S2 : Transient absorption changes at selected probe wavelengths after photoexcitation of wt, E123T and E123D, representing the recovery of the GSB (462 nm), decay of the ESA and absorption of the photoproduct (550 nm) and the decay of the SE (750 nm). The single transients are normalized to same maximal amplitude.
For a better comparison of the dynamic changes in the different spectral regions Fig. S2 displays single transients at distinct probe wavelengths for the wt and both E123 mutants. For E123T the transient at 462 nm (GSB) shows clearly different characteristics. The initial strong negative absorption feature vanishes to more than 50% during the first hundred femtoseconds. This can partly be caused by coherent contributions of a wave-packet resulting from a higher time resolution for this measurement. Afterwards only a small decay of the signal can be observed. The decay of the excited state is retarded in case of E123T and slightly accelerated for E123D (550 nm). The increased ES lifetime for E123T is also reflected in a longer SE signal (Fig. S2, lower panel) . Comparison of the time constants obtained from a global fit analysis reveals that the isomerization process is in general slowed down in E123T (Table 1) . Neither for E123D nor for E123T an absorption increase at longer delay times ( 4 ) can be observed. Figure S3 : Transient absorption changes for wt, D156C and C128T mutants (DC-gate) at selected probe wavelengths representing the recovery of the GSB (470 nm) as well as the decay of ESA and photoproduct absorption (518 nm) and SE (742 nm).
The transient data set exhibits no influence on the decay of the GSB and only slight changes in the decay of the SE. The time constants obtained by global fit analysis suggest a faster primary photoreaction for the C128T mutant. This is evident in the decay of the excited state, dominating the signal at 518 nm (Fig. S3, middle) , as well as in an earlier rise of the additional absorption feature at longer delay times.
